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ABSTRACT

Berberine (BBr), a natural isoquinoline alkaloid, has pharmacological
activities such as anti-inflammatory, analgesic, antimicrobial and
antitumor effects. However, the low bioavailability of BBr has restricted
its applications. This study is aimed to fabricate berberine nanoparticles
by roll milling method to enhance their bioavailability and study their
anticancer activities. For the characterization of berberine nanoparticles,
Field Emission Scanning Electron Microscopy (FE-SEM), Transmission
Electron Microscopy (TEM), Dynamic Light Scattering (DLS), X-ray
Diffraction (XRD) and Ultraviolet — visible spectroscopy (UV-Vis) were
employed. The results showed that berberine nanoparticles average
diameters were 60 nm after 120 hours roll milling with the support of
Zirconia beads. Cytotoxicity assessments indicated that Nano BBr
inhibited breast cancer (MCF-7) and hepatic cancer (Hep G2) cells
growth.

TOM TAT

Berberine (BBr) la mét alkaloid khung cdu tric isoquinoline c6 nguon goc
tw nhién, ¢6 nhiéu tinh chdt nhw khang viém, giam dau, khang khudn va
khdng ung thie. Tuy nhién, do c6 d¢ sinh kha dung thap nén viéc iing dung
BBr van con han ché. Nghién citu thuc hién nham ché tao vt liéu nano
BBr bang phirong phdp nghién quay dé tang do sinh kha dung va thir
nghiém kha ndang khang ung thie. Tinh chdt vat liéu nano BBr dwoc khdo
sat bang cdc phirong phdp FE-SEM, TEM, DLS va XRD, két qud cho thay
hat nano BBr cé kich thiedc trung binh khodang 60 nm sau 120 gic nghién
quay véi sw hé tro ciia bi zirconia. Vit liéu nano BBr cho thay khd ning
tke ché tang sinh & hai dong té bao ung thw vii (MCF-7) va gan (Hep G2).

Trich din: DS Thanh Sinh, V& Nhi Kiéu, Pham Ding Phuong Dung, Nguyén Hitu Tuyén, Ngo Vo K& Thanh
va Mai Ngoc Tudn Anh, 2020. Ché tao vat liéu nano berberine bang phuong phap nghién quay va
khao sat kha ning we ché ting sinh té bao ung thu. Tap chi Khoa hoc Truong Pai hoc Can Tho.
56(S6 chuyén dé: Khoa hoc tu nhién)(2): 33-40.
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1 TONG QUAN

Berberine (BBr) di dugc chimg minh 13 ¢6 nhiéu
tinh chit dugc 1y khic nhau bao gom khang sinh,
chéng khdi u, chong viém va ha duong huyét (Singh
et al., 2010; Tillhon et al., 2012; Kumar et al.,
2015). Tuy nhién do BBr khong tan trong nudc va
d6 sinh kha dung thap (Battu et al., 2010) dan dén
su hap thu chung vao co thé kém. Pa c¢é nhiéu
nghién citu ché tao nano BBr véi nhiéu phuong phap
khac nhau nhu: gin BBr trén nano polymer, trén
silica tr tinh, trén lipid, gén vao cac dendrimer,
graphene hay trén cac nano vang, nano bac,...(
Bhanumathi et al., 2017; Mirhadi et al., 2018) nham
gitip kha ning phan tan cua ching ting 1én, tao diéu
kién cho co thé hap thy tét hoat chat BBr dé phat
huy hét tac dung duoc 1y cia ching. Wang et al.
(2010) da nghién cttu hé micelles pha dao chaa BBr
dugc diéu ché thong qua qué trinh dong kho ciia nhii
tuong nudc trong dau  (W/O), sua dung
phosphatidylcholine d4u nanh 1am chat nhii hoa. Vat
liéu nay cho thay cai thién sinh kha dung duong
udng va hiéu qua trong viéc giam duong huyét
(Wang et al., 2010). Lin et al. ( 2015) da diéu ché
nano Dberberine trén chit mang Fucose-
chitosan/Heparin vaéi kich thudc hat 198,8 + 6,9 nm
¢ tac dung uc ché Helicobacter pylori va giam
viém da day hi¢u qua khi nghién ctru trén dong vat.
Gupta et al. ( 2017) di nghién ciru gén két BBr vao
cac dendrimers PAMAM-G4 ¢6 kich thuéc 100-200
nm va cho thdy d¢ sinh kha dung ting dang ké.
Wang et al.( 2015) da diéu ché hé nhii phan tin nano
BBr bing ky thuat dong hoa ap suit cao cho ra hat
c6 kich thudce trong khoang 73,1 + 3,7 nm va c6 tac
dung ha dudng huyét khi thir nghiém trén mé hinh
chudt. Yu et al. ( 2017) da nghién ciru ché tao hé
nano poly etylen glycol (PEG)-lipid—Poly(D,L-
lactide-co-glycolide acid) (PLGA) lam chit mang
berberine vai kich thuéc khoang 200 nm dé tng
dung trong thuéc dang ubng. Sahibzada et al. (2018)
da nghién ctru ché tao hé nhii nano chtra BBr bing
phuong phép tiém nhanh pha dao (APSP), két qua
cho thay hat nano tao thanh c6 kich thudc tir 60 —
110 nm. Ngoai ra vt liéu nano berberine da duoc
ché tao véi ciu triic khac nhau nhu mang trén hat
nano PLGA (Ochin et al., 2018) hay cac dang nano
lipid ran, hé nhii nano hay nano liposome (Tan et al.,
2011) va cho thdy két qua tich cuc khi thir nghiém
khang cac dong té bao ung thu.

Nhin chung, cac nghién ctru néu trén da ché tao
nano BBr véi nhiéu tinh chit wu viét theo phwong
phap tir dudi 1én, ndng d6 BBr trong hé déu nho hon
1% va st dung céac thiét bi hién dai, dat tién nén
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khong mang lai hiéu qua kinh té cao. Do vay, viéc
ché tao BBr & kich thudc nano véi ham lwong cao
hon 14 can thiét dé c6 thé chuyén vé dang bot ran,
phti hop véi tng dung trong thuc pham h tro diéu
tri tiéu duong hay ngan ngira ung thu.

Nhan thdy BBr c¢6 cu tric tinh thé (Zou et al.,
2009; Sahibzada et al., 2018) nén phuong phap tu
trén xuéng dudi da dugc dé xuét dé ché tao cac hat
nano tinh thé BBr (Loh et al., 2015). Trong nghién
ctu nay, vat liéu nano BBr dugc ché tao bang
phuong phép nghién quay wét véi sy hd tro cua bi
zirconia ¢ toc d6 1000 vong/phit trong 120 gid,
khao sat anh huong ciia ham luong BBr trong hé dén
kich thudc hat nano tao thanh. Bén canh do, liéu
nano BBr cho thay tinh (ic ché tang sinh ¢ hai dong
té bao ung thu via (MCF-7) va gan (Hep G2) véi gia
tri MIC 1an luot 1a 11,11 + 0,48 pg/mL va 43,45 +
3,39 pg/mL.

2 THUC NGHIEM
2.1 Héa chit

Berberine 95% chuan dugc pham (BBr, Cong ty
Cb phan Dugc pham Vinh Kim, Quan Hoang Mai,
Ha Noi), berberine chloride chuan HPLC (Sigma),
polysorbate 80 (tween 80, Sigma), ethanol
(Merck), methanol (Merck) va nudéc Milli-Q
(Millipore). Cac héa chit duoc sir dung khong qua
cac budc tinh ché.

2.2 Ché tao nano BBr bing phwong phap
nghién quay

Nano BBr dugc ché tao theo phuong phap
nghién quay theo so d6 dwoc mo ta & Hinh 1. Tién
hanh can BBr v6i khdi lwong khac nhau; 0,6 g tween
80; 3 g ethanol va nudc vira du 60 g tong khoi luong
vao chai trung tinh Schott Duran (D). Cho tiép
120 g bi zirconia (95% ZrO2, 5% Y203, hang CZM)
¢6 kich thuée 0,4 — 0,6 mm, d6 cing trén 1000 Hv
vao chai va dit trén may quay truc lin & toc d6 1000
vong/phut trong 120 gid, cac thong sb nay dugc
chon theo nhiing két qua da thyc hién trude d6. Duéi
su va cham cua bi, bot BBr nguyén liéu dugc nghién
nho va bao boc bai chét hoat dong tween 80 va ton
tai trong hé & dang tinh thé véi kich thudc nano.
Mau duoc loc loai bi va thu duoc hdn dich chia
nano BBr. Trong nghién ctru nay, ham lugng BBr
duoc thay ddi dé khao sat anh huong cia chung ddi
Vi kich thude hat nano BBr tao thanh.

Dé thu nano BBr dang bot rén, hdn dich da ché
tao & budc trén dugc tién hanh dong kho trong 48
gio & -55°C Vi thiét bi dong kho Sanvac 55-9 Pro
(Pan Mach).
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2.3 Cac phuwong phap phéan tich

Céc miu thi nghiém dwoc phén tich bang
phuong phap chup anh kinh hién vi dién tir quét FE-
SEM (Hitachi S-4800, Nhat Ban) va kinh hién vi

Tween 80
Ethanol
_

O Bi zirconia

Berberine

Berberine Tween 80/Ethanol
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o
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dién tir truyén qua TEM (JEM — 1400, Nhat Ban):
thuc hién bang cach nho giot mau da pha loang trong
nude 1én ludi dong duong kinh 3 mm, dé kho & nhiét
d6 phong va tién hanh phén tich ¢ dién thé 10 kV
véi FE-SEM va 100 kV véi TEM.

an'm,n Ly
—

Loai hi

Mano berberine

Hinh 1: So' 6 mé ta quy trinh ché tao nano berberine

Phuong phap DLS (Horiba SZ-100, Nhat Ban):
trong phuong phép nay, mau dugc pha loang trong
dung moi 1a nudce va tién hanh phan tich & goc 90°.

Mau bot nano BBr sau khi dong kho duoc phan
tich XRD (Bruker D8-Advance, Buc) ¢ gbc quét tir
4 —40°.

2.4 Xac dinh ham lwgng BBr trong bt
nano BBr

Bot nano BBr sau khi dong kho duge xac dinh
ham lugng BBr bang phuong phap do phé UV-Vis
(Jasco V670, Nhat Ban).

Xay dung dwong chuan: Duong chuan duge xay
dung bang cach hoa tan 0,01 g bot BBr chuan HPLC
(Sigma) trong 10 mL methanol, sau d6 pha loang ra
cac ndng do ¢ 0,5 mg/mL, 0,25 mg/mL, 0,1 mg/mL,
0,05 mg/mL va 0,025 mg/mL. Po d6 hap thu cua
dung dich chuan tai budc song cuc dai 430 nm véi
mau tring 1a methanol trong cuvet thach anh.

Xac dinh ham BBr: Can 0,01 g bot nano BBr
duoc ché tao & trén hoa tan hoan toan trong 10 mL
methanol. Lay 1 mL dung dich trén pha loang trong
19 mL methanol. Tién hanh do hap thu cua mau va
suy ra ham luong dua trén cuong do hap thu.

2.5 Thir nghiém kha ning giy doc té bao
ung thw trong diéu kién in vitro

Thir nghiém kha nang khang ung thu dugc thuc
hién tai phong thi nhiém Sinh hoc phén tir - Pai hoc
Khoa hoc Ty Nhién Thanh phé H6 Chi Minh va
duoc tién hanh nhu sau:

Chuén bi té bao va mau thu:

Chuan bi té bao: Céc dong té bao ung thu dugc
sir dung la MCF-7 va Hep G2. Cac dong t€ bao ung
thu dugc nuodi cay dudi dang don 16p trong méi
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truong nudi cdy E'MEM c6 bo sung L-glutamine (2
mM), HEPES (20 mM), amphotericin B (0,025
pg/mL), penicillin G (100 Ul/mL), streptomycin
(100 pg/mL), 10% (v/v) huyét thanh bao thai bo
FBS vau ¢ 37°C, 5% COsx.

Chuan bi mau thir: Bot nano BBr sau khi dong
kho dugc hoa tan trong DMSO 0,5% dé dat cac n6ng
d6: 100 pg/mL; 50 pg/mL; 25 pg/mL; 12,5 pg/mL;
10 pug/mL; 6,25 pg/mL; 5 pg/mL va 3,125 pg/mL.

Tién hanh tht nghiém:

Té bao don dugc ciy trén nhitng vi nudi ciy 96
giéng v6i mat do 1a 104 té bao/giéng. Sau 24 gid
nudi cdy, quan thé té bao duoc i v6i chit khao sat &
cac ndng do trong 48 gio. Sau do, protein tong tir té
bao thir nghiém duoc c¢d dinh bing dung dich
Trichloroacetic acid 50% lanh va nhuém véi dung
dich Sulforhodamine B 0,2%. Két qua duoc doc
bang may ELISA reader ¢ hai budc song 492 nm va
620 nm. Céc thi nghiém duoc 13p lai ba lan va két
qua dugc trinh bay dudi dang gia tri trung binh + d§
léch chuan.

Tinh toan két qua:

Gia tri OD = ODag2 — ODeg2o (1)

— Tinh ODag (hOElC ODezo) = ODy, - ODpjank (2)
— Tinh ti I8 (%) gy doc té bao theo cong thuc:

0Dy
%I=(1- ) 1009

% ( oD, ) ¥ 100%

Vi

— ODy: gia tri OD cua giéng c6 chira té bao

—  ODpiank: gié tri OD cuia giéng blank (khong
6 té bao)
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— ODqn: gia tri OD ctia mau thir tinh tir cong
thite (1) va (2)

— ODg: gia tri OD ctia mau ching (control)
tinh tir cong thire (1) va (2)

Dit liéu sau d6 dugc phan tich bang bang Excel
va I1Csq dugce xac dinh bang cach st dung phan mém
Prism véi phuong phap hoi quy khong tuyén tinh da
thong s6 va R? > 0.9.

3 KET QUA VA BIEN LUAN

3.1 Két qua ché tao nano BBr biing phuong
phap nghien quay

Két qua DLS cua cdc mau véi ham lugng BBr
khac nhau duoc thé hién & Hinh 2. Khi ting dan ham
luong BBr tir 0,167% 1én 4%, kich thudc hat nano

60
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tang dan, ty 18 % kich thuéc hat ting dan va su phan
bd kich thudc hat hep dan. Do ¢ ham lugng BBr thap
(0,167%) trong khi s6 luong bi nhu nhau, sy tuong
tac, tiép xuc, gitta cic hat BBr vai bi nhiéu va
thudng xuyén hon nén cac hat BBr bj va dap nhiéu
dan dén kich thudc hat nano nhé hon so véi & ham
luwong cao (4%). Mat khac, voi ham lugng BBr
0,167% trong khi d6 ham lugng tween 80 (1%) lai
cao hon ham lugng BBr nén sy phan tan cac hat
trong dung dich tét ddn dén cac hat tach roi va phan
tan déu lam kich thudc hat nano dugc tao ra nho
hon. Nguoc lai, & ham lugng BBr la 4% cao hon
ham lugng tween 80 (1%) nén sy phan tan cac hat
khong dugc dong déu dan dén cac hat két tu lai voi
nhau lam kich thwdc hat tao ra to hon so v6i & ham
lwgng BBr 0,167%.

450

Kich thwoc (nm)

Hinh 2: Két qua DLS ciia ciAc miu nano BBr véi ham lwgng berberine khac nhau

Két qua FE-SEM va gian d6 phan bd kich thudc
hat ctia cac mau véi ham lwong BBr lan Iugt 1a
0,167%, 1% va 4% duoc thé hién & Hinh 3. Anh FE-
SEM cho thiy véi ham luong BBr 1a 0,167%, hat
nano c6 kich thudc twong ddi nho, khoang kich
thude 50 nm va 70 nm chiém ty & cao. Ham lugng
BBr 1a 1%, kich thuéc hat nano tap trung nhiéu
trong khoang tir 40 nm dén 70 nm twong ty mau
0,167% BBr. V4i mau ¢ ham luong BBr 4%, anh
FE-SEM cho thdy trong miu ciing ton tai cac hat
nano chu yéu trong khoang kich thuéc tir 50 nm dén
70 nm. D6 phan bé kich thudc c6 phan rong hon cac
mau & ndng dd thap hon nhung khong rd rang.

O ham luong & 4% BBr tuy su tiép xtc va va
cham giita cac hat nano BBr véi bi han ché hon so
v6i & ham lugng thap (0,167% va 1%) nhung hat
nano tao thanh c6 kich thuéc gan bang nhau, két qua
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nay can duoc kiém ching lai bang phuong phap
chup anh TEM.

Anh TEM caa miu nano véi ham lugng BBr
khac nhau ¢ Hinh 4a cho thiy kich thudc hat nano &
0,167% BBr nho hon so vai 4% BBr. Két qua nay
hoan toan phu hop véi ching minh tir két qua DLS.
Tuy nhién cac hat nano & mau 4% BBr ¢6 su tu lai
v6i nhau, didu nay 1y giai cho viéc khi do kich thudc
hat bang phuong phap DLS cho kich thuéc hat 16n
hon so vé6i két qua FE-SEM. Phuong phap DLS thuc
hién do trong dung dich va céc hat c6 kich thudc
khoang 60 nm két ty lai voi nhau tao thanh khéi véi
kich thuéc khoang 300 nm. _Trong khi d6 ¢ phuong
phap FE-SEM va TEM, méu duoc siy kho nén co
thé quan sat dugc cac hat nano nho trong khéi két
tu, diéu nay giai thich cho két qua anh FE-SEM khi
kich thuéc hat nano BBr ¢ mau 0,167% va 4% gén
nhu bang nhau.
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Hinh 4: Két qua TEM (a) miu 0,167% va 4 % BBr va Gian do XRD miu 4% BBr (b)
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Nhu véy c6 thé thiy hat nano BBr duoc tao thanh
trong phuong phap tir trén xudng trong nghién ctu
nay dat dugc kich thuéc nanomet, tham chi kich
thuéc hat nho hon cac phuong phap ché tao theo
kiéu tir dudi 1én (Yu et al., 2017; Sahibzada et al.,
2018; Ochin et al., 2018). Diém khac biét cua
nghién ctru nay 1a ché tao & ham luong BBr dén 4%,
trong khi cac nghién ciru trén thuong dudi 1%.

Hinh 4b cho thy két qua do XRD ctia mau 4%
BBr xuét hién peak c6 cudng do manh trong khoang
9,5° va cac peak ¢ cuong do yéu hon trong khoang
25,5° va 26,5°, dy 1a cac peak dic trung cho cu
trac tinh thé cua BBr (Zou et al., 2009; Jia et al.,
2017; Sahibzada et al., 2018). Nhu vay c6 thé thay
sau qua trinh ché tao bang phuong phap nghién
quay, vat liéu nano BBr tao thanh van gitr cau truc
tinh thé 15 nét, day 1a diém khac biét vai vat ligu
nano BBr duoc ché tao bang phuwong phap tir dudi

a)

12 A = 0,23641*C + 0.0187
o 12 R? = 0.9989
£
= 09
“
£ 06
O
B 03

0

O 01 02 03 04 05

Néng do (mg/mL)
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lén nhu hat nano chitosan gian BBr (Zou et al.,
2019), hat nano polymer p-cyclodextrin gan BBr
(Jia et al., 2017) hay hat nano nhii twvong chira BBr
(Sahibzada et al., 2018). Vi phuong phap tu dudi
1én, cac hat nay dugc ché tao bang cach hoa tan BBr
vao dung moi hitu co trude nén khi tao thanh hat
nano da mét cau tric tinh thé, tré thanh dang v dinh
hinh, dan dén khi phan tich bang XRD khong con
xuat hién peak nhiéu xa hoic peak véi cuong do rat
yéu, khong rd nét.

3.2 Két qua dinh hegng BBr trong bt nano
BBr sau khi dong khé

Do muc dich ché tao nano BBr dang bot ran dé
c6 thé dé dang hon khi tng dung lam thuc pham
chitc nang hay dugc pham, hon dich nano BBr véi
4% BBr va 1% tween 80 dugc dong kho thu bot va
xac dinh ham luong BBr bang phuong phap quang
phé UV-Vis.

b) 05
=.04
£
203
]
<02
<O

@01

0
400

420 440 460 480 500

Bwdc song (nm)

Hinh 5: D0 thi biéu dién sy phu thudc ciia d9 hap thu va ndng dd ciia dung dich chuan (a), phé UV-
Vis ciia mau bdt nano BBr hoa tan trong methanol (b) va anh FE-SEM bt nano BBr sau khi dong
khé (c)

Tir két qua UV-Vis ciia mau chuan & cac nong
d6 khac nhau, tién hanh dung dwong chuan bidu dién
mbi lién hé gitra d6 hap thu va nong do cua dung
dich BBr chuan ¢ vi tri peak 430 nm nhu ¢ Hinh 5a.
Phuong trinh biéu thi mdi quan hé nay la:

A=0,23641*C+0,0187 (1)
v6i hé sb twong quan R2=0,9989.
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Phé UV-Vis ciia miu nano BBr sau khi dong kho
hoa tan lai trong methanol & Hinh 5b cho thdy peak
430 nm dic trung cua BBr véi do hip thu la
A=0,49437. Thay gia tri A=0,49437 vao phuong
trinh (1), ta tinh dugc ham lugng BBr trong bot dong
kho 13 60,36%. Két qua nay cho thiy trong qué trinh
ché tao, phén tir berberine ¢ thé chuyén hoa thanh
cac dang khac nhu berberrubine, thalifendine...
(Imenshahidi et al., 2016) trong khi duong chuan



Tap chi Khoa hoc Trirong Pai hoc Can Tho Tdp 56, So chuyén d@é: Khoa hoc ty nhién (2020)(2): 33-40

duoc dung tir berberine tinh khiét (Sigma), hon nira 3. Gi4 tri hiéu qua trc ché trung binh va do léch
day 1 hé nano véi bé mat hat tinh thé BBr duoc bao chuén duoc tinh toan dya trén 3 1an do. Mau nano
pha béi tween 80 nén ham lugng chi dat 60,36%. BBr cho thiy kha ning gy doc trén ca 2 dong té bao
Mat khac, anh FE-SEM & Hinh 5¢, duoc thuc hién khao sat, trong d6 hiéu qua trén dong té bao MCF-7
bang cach do truc tiép bot trén ludi dong cho thiy manh hon so v6i dong té bao Hep G2. O ndng d¢ 50
trong bot sau khi dong kho van ton tai cac hat c6 pg/mL, phan trim gy doc & dong té bao MCF-7 1a

kich thugc khoang 60 nm véi hinh dang rd rang. 73,11% 50 V6i 52,71% trén dong té bao Hep G2. O
3.3 Kétqua thir nghiém kha niing gay dgc nong do thap nhat thir nghiém (3,125 pg/mL trén
té bao ung thwr trong diéu Kkién in vitro dong t€ bao MCF-7 va 5 yg/mL trén dong té bao

Hep G2) cho thiy phan tram gay doc té bao lan luot

Két qua thir nghiém gay doc té bao ung thu Hep 14 25.36% va 21 03%

G2 va mau MCF-7 duoc thé hién & Bang 2 va Bang

Bang 2: Hiéu qua tic ché té bao ung thw cia mau nano BBr véi ham lwgng khéc nhau

\ £1s Nong do Hiéu qua wrc ché (%)
Dong t€ bao (ug/mL) Lin1l Lan 2 Lan3 TB PLC
100 63.77 57.05 62,56 61,12 3,58
50 50.36 55.70 52,05 52.71 2.73
Hep G2 25 43,84 4161 42.47 42,64 112
10 33.33 26,51 20,68 20,81 3.41
5 24.28 22.82 15.98 21,03 4.43
50 72.98 73,59 72.75 73.11 0,43
25 65.56 62.01 62.93 63.05 1.85
MCF-7 125 54.97 53.61 53.89 54.16 0,72
6,25 42.25 41.94 42.99 42.39 0,54
3,125 26.77 25,81 2352 25 36 167

TB: trung binh; PLC: dj léch chudn

Gia tri ICsp cia miu nano BBr dbi v6i dong té sinh kha dung cao hon nén dé tiép xuc véi té bao
bao ung thu MCF-7 va Hep G2 1an luot 1a 11,11 + ung thu. Ban than berberine nguyén li€u cling cé
0,48 pg/mL va 43,45 + 3,39 pg/mL. Mot s6 nghién tinh khang ung thu véi gia tri ICso tir 40 — 50 pg/mL
ctru cho thdy BBr ¢ kich thudc nano ¢6 kha ning v6i té bao MCF-7 (Bhanumathi et al., 2017). Tuy
khang ung thu tot hon so véi nguyén liéu c6 kich nhién can kiém chung lai véi nguyén liéu berberine
thudc micromet (Bhanumathi et al., 2017; Ochin et trong nghién ctru nay.
al., 2018), nguyén nhén la do kich thudc nho, do

Béng 3: Gia tri 1Cso cia miu nano BBr trén cac dong té bao thuc hién ¢ 3 lin do

. £y Gia tri ICso (ng/mL)
Dong té bao Lin1 Lin 2 Lin 3 TB = PLC
MCF-7 10,56 11,36 11,42 11,11 £0,48
Hep G2 40,14 46,91 43,30 43,45 +3,39
TB: trung binh; DLC: d¢ léch chudn
Bén canh do, gia tri ICso cua m?tu nano BBr ¢6 tiém nang wng dung trong thuc pham hd tro phong
hi€u qua gy doc ca 2 dong té bao tot hon so véi cac ngtra ung thu hodc duoc pham.

cao chiét nudc lan dung moi hitu co thyc vat nhu ré . R
chum ngay (Luong Hién Minh va ctv., 2017) hay dia 4 KETLUAN

tién Marchantia polymorpha L. (Tran Qudc Téan va Vit liéu nano BBr da duoc ché tao thanh cong
ctv., 2018). Mot dicu dang luu ¥ 1a nong do thir V6i cau tric tinh thé bang phuong phap nghién quay,
nghiém dugc tinh trén khéi lugng bot nano BBr sau dugc kiém dinh qua cac phan tich DLS, FE-SEM,
khi dong kho, ham lugng berberine va cac dang TEM va XRD. Ham lugng BBr anh huéng dén kich

chuyén hoa cua chung s& nhé hon khéi lwong bot do thudce hat nano tao thanh. Két qua thu dwoc hat nano
bé mit cac hat nano da duoc bao boc boi tween 80. BBr ¢6 kich thude trong khoang 60 nm & ham lugng
Tir nhitng két qua trén, cho thay vat liéu nano 1% tween 80 va 4% BBr. Bang phuong phap dong
berberin duoc ché tao theo phuong phap nay rat co kho, mau nano BBr duoc dua vé dang bot van gitr
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duoc kich thudc nanomet va ham lugng BBr cé
trong bt sau khi dong kho 1a 60,36%. Vat liéu nano
BBr cho thiy kha ning tc ché té bao ung thu va
MCF-7 va gan Hep G2 véi gi tri I1Cso lan luot 1a
11,11 £ 0,48 pg/mL va 43,45 + 3,39 pug/mL.

LO1 CAM ON

Nghién ciru nay duoc tai trg béi Uy ban nhan
dan Thanh ph H6 Chi Minh, thuc hién vai sy ung
h¢ cua Ban Quan ly Khu Céng ngh¢ cao (SHTP) va
Trung tim Nghién ctu trién khai Khu Cong nghé
cao (SHTPLABS).
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